The new species Dicranum ignatovii Tubanova & Fedosov is described from Sakhalin, South Kurile Islands and the Khabarovsk Territory based on the approach of integrative taxonomy. The species is characterized by the unique combination of (1) short leaves with broadly acute apex, (2) slightly recurved distal leaf lamina, (3) short-rectangular to transverse rectangular distal leaf cells, (4) proximal leaf cells abruptly shortened distally and thus occupying only the basalmost leaf portion, (5) costa ending before apex, and (6) presence of flagelliform branchlets in upper leaf axils. Based on nrITS 1, 2 & 5.8 rRNA gene sequences, molecular phylogenetic analysis was carried out. As a result, three studied specimens were found in a well supported clade, nested in a weakly supported clade where D. acutifolium, D. caesium, D. bardunovii, D. angustum, D. bonjeanii, D. scoparium and D. brevifolium were also found.
INTRODUCTION
For the first time, an unusual corticolous specimen of Dicranum Hedw. was collected by Mikhail S. Ignatov, who carried out extensive bryofloristic exploration of Kunashir Island. That specimen combined such specific traits as distally keeled leaves, slightly recurved leaf margins, rectangular to transverse-rectangular distal leaf cells, and rather sharp transition from proximal to distal leaf cells. Combination of these traits is unique within the genus and made this specimen quite distinctive from other species of Dicranum. Since the ITS sequence obtained from this specimen did not attribute it to any of the known species, it has been kept until more collections were available. Further field works in Iturup and Sakhalin Islands along with revision of the Dicranum specimens from VGBI and the Herbarium of the Institute of Marine Geology and Geophysics FEB RAS (IMGG FEB RAS) revealed additional specimens with the same combination of morphological traits. Nevertheless some of these specimens had flagelliform branchlets arising in the upper leaf axils. This trait occurs in a few species of the genus Dicranum, mostly belonging to the subgenus Orthodicranum Bruch & Schimp., namely D. flagellare Hedw., D. montanum Hedw., and D. mayrii Broth. One more species, D. leoneuron (subgenus Dicranum Schimp.), also possesses flagelliform branchlets being distinguished by this feature from the closely related D. bonjeanii De Not.
Morphologically all aforementioned species are clearly different from the revealed specimens.
Though the combination of revealed traits is unique within the genus and distinctive enough to refer a few collected specimens to a new species, variation within the known species is still poorly examined; in addition, affinity of our specimens within the genus Dicranum is not clear. Thus we decided to test its status and identify its affinity using the molecular phylogenetic approach.
MATERIAL AND METHODS
Nuclear ITS1,2 & 5.8 rRNA gene region was used for the molecular phylogenetic study, because it provides stronger phylogenetic signal comparing to chloroplast markers; variation of the latter is not enough to resolve the phylogeny within large subclades of the genus. This marker was successfully used in similar studies that focused on the from author upon request). As a result of testing phylogenetic reconstructions, the set of species to be involved in the final reconstruction as the most closely related lineages was determined. The suite of species being classified in sect.
Orthodicranum has been included into analysis since our target specimens resemble them in having flagelliform branchlets. The latter trait is quite unusual among other infrageneric groupings of Dicranum. In total, 61 specimens related to 22 Dicranum species were involved in the analysis including 26 sequences obtained de-novo -the target taxon was represented by three sequences obtained from different specimens (Appendix 1). Two sequences of Paraleucobryum longifolium (Ehrh. ex Hedw.) Loeske were obtained and involved as an outgroup, since this species was found to be the most closely related to Dicranum (Stech et al., 2012) ; other tested outgroups were hard to align with the compiled Dicranum dataset due to ambiguous homology. Sequences were aligned using MUSCLE (Edgar, 2004) and subsequently manually edited in BioEdit version 7.0.9.0 (Hall, 1999) . Absent positions at 3' & 5'-ends were treated as missing data. The alignment comprised 863 positions, corresponding to ITS1 (1 st -356 th positions), 5.8S rRNA gene (357 th -513 th positions) and ITS2 (514 th -836 th positions), considered as unlinked partitions.
Trees were rooted on Paraleucobryum longifolium.
Best-fit substitution models were identified for each partition separately and for whole dataset using Partitionfinder V1.1.1 (Lanfear et al., 2012) . Best-scoring Maximum Likelihood (ML) tree was estimated using RaxML (Stamatakis, 2006) from 100 independent searches, each starting from a distinct random tree. Robustness of the nodes was assessed using the thorough bootstrapping algorithm (Felsenstein, 1985) with 1,000 iterations. Bayesian analysis (BA) was performed running two parallel analyses, each run consisted of six Markov chains and 25,000,000 generations with default number of swaps chains in MrBayes 3.2.6 (Ronquist et al., 2012) . Convergence of each analysis was evaluated using Tracer1.4.1 (Rambaut & Drummond, 2007) to check that all ESS values exceeded 200. Consensus tree was calculated after the first 25% trees were discarded as burn-in.
RESULTS
In the phylogenetic reconstruction obtained from ITS sequences ( Fig. 1 ) the genus Dicranum forms a highly supported clade with the clade of D. viride (Sull. & Lesq.) Lindb. resolved as a sister to the rest of the genus. The next node represents polytomy, which comprises (1) a highly supported D. mayrii clade (PP=1, BS=100), (2) a moderately supported "Orthodicranum-clade" (D. flagellare plus D. montanum, PP=1, BS=87), and (3) an unsupported polytomy, including other considered species of the genus Dicranum. In this polytomy two weakly supported polyspecific clades and five moderately to highly supported unispecific clades, corresponding to (1) D. septentrionale Tubanova & Ignatova (PP=0.99 Lindb. (PP=0.90, BS=64), the target specimens form a separate highly supported clade (PP=1, BS=92). Thus, the unique combination of morphological characters in revealed specimens is supported by molecular data and on this basis he material is described as a new species below. TAXONOMY Dicranum ignatovii Tubanova & Fedosov, sp. nov Diagnosis. The species is similar to D. undulatum in having blunt leaf apices, costae ending below leaf apices and lacking ventral epidermis, but differs from it in smaller size, corticolous growth, numerous flagellae and short, mostly transverse rectangular upper leaf cells. Among other traits of the species leaf margins, which often are slightly recurved and uneven, often angulate on transverse leaf section costae are to be mentioned.
Etymology. The new species is named in honor of the first collector, Dr. Mikhail S. Ignatov. Description. Plants in dense compact tufts, light to bright green, not glossy. Stems 1-2.5 cm, moderately to densely tomentose, with whitish tomentum in upper part and reddish brown tomentum at the base, more or less densely foliate. Leaves slightly curved to flexuose when dry, straight or slightly curved when wet, 2.5-4.1(-4.9) mm, from ovatelanceolate to lanceolate base, gradually narrowed to broadly acute, rarely narrowly acute apex, distinctly keeled distally; margins plane, or slightly recurved distally, serrate distally, unistratose, occasionally bistratose distally; costa strong, strongly scabrous above on abaxial surface, ending few cells below apex, at base 1/5-1/8 of leaf width, with a row of guide cells, two stereid bands, adaxial epidermal layer of cells not (Dicranaceae, Bryophyta) differentiated, abaxial layer differentiated; lamina 1-stratose, in upper part, smooth or slightly prorate on distal abaxial surface; distal lamina cells (6-)9-13(-18)×(6-)11-15(-19) µm, subquadrate, short-rectangular or transverse-rectangular, rarely triangular or irregularly angled, with rounded corners and evenly thickened walls, not porose; proximal lamina cells (17-)35-61(-88.5)×(6-)9-12(-14.7) µm, short rectangular to linear, weakly incrassate, porose, abruptly shortened distally in middle leaf part; alar cells light brownish 1-2-stratose, not reaching the costa. Vegetative reproduction by flagelliform branchlets up to 5 mm height that arise in upper leaf axils; leaves of flagelliform branchlets are small, 0.5-1 mm, ovatelanceolate, broadly acute, slightly serrate, breaking off with branch pieces. Sporophytes and male plants were not seen. Differentiation. Among the corticolous Dicranum species some have similar but not identical flagelliform branchlets. First of all these are some species of the subgenus Orthodicranum, namely D. flagellare, D. mayrii and D. montanum. Dicranum ignatovii differs from them in being bistratose vs unistratose alar group, leaves keeled in upper part, broadly acute at apex vs tubulose, narrowly acute, costa ending before apex vs. percurrent or excurrent in the subgenus Orthodicranum. Furthermore, the traits of branchlets are useful to separate these species. In D. montanum branchlets are not fragile; in D. flagellare, D. mayrii, and D. ignatovii branchlets are fragile, breaking off with pieces of branches. In D. montanum branchlet leaves are narrow, acute, and curly; in D. flagellare and D. mayrii branchlet leaves are wide, blunt, and tightly cuddled; in D. ignatovii branchlet leaves are ovate-lanceolate, broadly acute.
In the genus Dicranum s.str. obligatory epiphytes are limited; among them D. viride can be ascribed, but cannot be morphologically confused with D. ignatovii; in D. viride, leaves are tubular and fragile and the costae bear ventral epidermis, while in D. ignatovii leaves are keeled and not fragile, and the costa does not bear a ventral epidermis.
Nevertheless, some Dicranum species occasionally inhabit tree trunks and could be confused with D. ignatovii. In blunt leaf apices and costae ending below leaf apices as well as in recurved leaf margins D. ignatovii is similar to D. undulatum, but it differs from the latter species in its smaller size, growth on tree trunks, transversely extended distal leaf cells and in having flagelliform branchlets.
In shape of distal leaf cells and rather sharp transition between proximal and distal leaf cells Dicranum ignatovii resembles D. brevifolium, but it differs from the latter species in recurved distal leaf margins (plane in D. brevifolium), not bulging longitudinal cell walls and flagellae (never occurring in D. brevifolium). (Dicranaceae, Bryophyta) 500 m a.s.l., in a humid cool temperate and hemiboreal monsoon climate. According to the data on hand, this species occurs in Sakhalin, South Kurile Islands and Khabarovsk Territory (Fig. 4) .
Dicranum leioneuron
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